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20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  -need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I  Reports  include  project  information  of/  the  dam  and  ' 

appurtenances,  ill  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual  f 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  1  investi¬ 
gation  is  to  identity  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  arc  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
anil  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  I  1 ood  is  based  on  the  estimated  "Piobable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

State: 

County: 

USGS  Ouad  Sheet: 
Stream: 

Date  of  Inspection: 


Lake  Meade  Dam 
Virginia 

City  of  Suffolk  (formerly  Nansemond  Countv) 
Suffolk,  Virginia 
Nansemond  River 
May  7,  1979 


Lake  Meade  Dam  is  a  concrete  structure  677.5  feet  long  including 
an  ogee  shaped  spillway  of  530  feet.  The  dam  is  33  feet  high  from  the 
ton  of  the  dam  to  the  streambed.  It  is  located  at  the  northern  tip  of 
Suffolk  about  1,500  feet  west  of  State  Route  10/32  and  4,000  feet  north 
of  State  Route  58.  The  structure  is  owned  by  the  City  of  Portsmouth. 


The  splllwav  will  nass  22%  of  the  pMF.  The  water  denth  will  reach  4.2 
feet  over  the  ton  of  the  dam,  with  a  velocity  of  11.6  f.p.s.  The  dam 
Is  stable  from  overturning  forces  although  the  horizontal  thrust  resis¬ 
ted  bv  the  piles  in  bending  was  miestioned.  However,  when  contacted, 
the  original  designer  confirmed  the  suitability  of  the  design  to  resist 
horizontal  thrust. 


The  visual  inspection  revealed  no  major  problems,  however,  some  lea¬ 
kage  was  noted  along  the  loints  in  the  concrete  panels  near  both  abut¬ 
ments.  Action  should  be  taken  to  repair  these  joints  and  eliminate 
the  leakage.  It  is  further  recommended  that  the  dam  be  modified  to 
pass  the  PMF  without  endangering  the  structure  and  that  a  warning  pro¬ 
cedure  be  established  to  alert  residents  in  time  of  emergency. 


Prepared  By 


_ 

Deward  M.  Martin/&  Associates,  Inc. 
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LAKE  MEADE  DAM 


Top  View  of  Concrete  Spillway 


Front  View  of  Spillway 
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SECTION  1 


PROJECT  INFORMATION 


1.1  General ; 

1.1.1  Authority:  Public  Law  92-367,  8  Aug  72  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate  a 
national  program  of  safety  inspections  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspect  Ion:  The  purpose  Is  to  conduct  a  Phase 
I  Inspection  according  to  tin1  Recommended  Guidelines  for  Safety  In- 
spect Ion  of  Dams  (Appendix  VI,  Reference  1).  The  main  responsibility 
is  to  expeditiously  identify  those  dams  which  may  be  a  potential  hazard 
to  human  life  or  property. 

1.2  Prolect  Description: 

1.2.1  Dam  and  Annur t enances :  Lake  Meade  Dam  Is  a  concrete 
structure  677.5  feet  in  length  from  abutment  to  abutment.  The  dam  is 
33  feet  high  from  the  top  of  the  dam  at  elevation  17  to  the  low  point 
In  the  streambed  at  elevation  -16.0. 

The  spillway  Is  made  of  concrete  and  Is  ogee  shaped.  The  spillway 
crest  is  at  elevation  12  and  has  a  length  of  530  feet. 

A  drawing  detailing  the  draw-off  tower  is  included  as  Plate  5,  Appendix 
I.  The  tower  is  located  150  feet  from  the  right  abutment  and  is  used 
to  lower  the  level  of  the  reservoir.  A  60-inch  diameter  pipe  with  an 
invert  elevation  of  0.0  extends  from  the  tower  through  the  dam  to  the 
outlet  channel.  Water  enters  the  tower  through  a  48-inch  diameter 
opening  which  can  be  opened  and  closed  manually  bv  means  of  a  sluice 
gate.  A  second  36-tnch  diameter  opening  is  located  in  the  tower  at 
elevation  6.5.  This  opening  is  also  operated  manually  by  a  sluice  gate. 

1.2.2  I .pent  Ion :  Lake  Meade  Dam  is  located  at  the  Northern  tip 
of  Suffolk  Citv  about  1,500  feet  west  of  State  Route  10/32  and  4,000 
feet  north  of  State  Route  58. 

1.2.3  Size  Classification:  The  dam  has  a  storage  capacity  of 
6,436  acre-feet.  Therefore  it  is  classified  as  intermediate  according 
to  the  storage  capacity. 

1.2.4  Hazard  Classification:  The  dam  is  located  2,500  feet  up¬ 
stream  from  it  S  Route  460  and  a  group  of  13  houses.  The  classification 
of  this  dam  Is  high  hazard  In  accordance  with  Section  2.1.2  of  the 
Recommcnd^Wtnlde  1 1  nes  for  Safety  Inspection  of  Dams,  published  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers.  The  hazard 
classification  used  to  categorize  the  dams  is  a  function  of  location 
only  and  has  nothing  to  do  with  its  stability  or  probability  of  failure. 


1-1 


1.2.5  Ownership:  Lake  Meade  Dam  Is  owned  by  the  City  of  Portsmouth, 
Department  of  Public  Utilities. 

1.2.6  Purpose  of  Dam:  Lake  Meade  is  used  for  the  water  supply 
for  the  City  of  Portsmouth  treatment  plant. 

1.2.7  Design  and  Construction  History:  The  dam  was  designed  by 
Kenneth  Weeks,  Engineers  of  Norfolk,  Virginia,  in  1958  and  was  con¬ 
structed  in  1959.  Plans  are  available  In  the  files  of  the  City  of 
Portsmouth.  No  information  was  available  on  construction  of  the  dam 
such  as  concrete  tests. 

1.2.8  Normal  Operational  Procedure:  This  dam  has  a  manual  con¬ 
trol  to  discharge  water  below  the  spillway  crest  through  a  60-inch 
diameter  pipe.  Treatment  water  is  not  taken  from  the  lake  in  the  vicinity 
of  the  dam  and  is  not  involved  in  this  inspection  and  report. 

1.3  Pertinent  Data:  The  dam  controls  a  drainage  area  comprising 
Lake  Kilby,  Lake  Cohoon  and  Lake  Meade.  The  drainage  areas  are:  T.ake 
Kilhy  22.2  square  miles.  Lake  Cohoon  33.3  square  miles  and  Lake  Meade 
8.7  square  miles  or  a  total  of  64.2  square  miles. 


1.3.2  Discharge  at  Dam  Site: 

Maximum  Flood  -  Unknown. 

One  60-inch  outlet  pipe 

pool  level  at  spillwav  crest . .  252  c.f.s. 

Spi 1 1  way 

pool  level  at  top  of  dam . 14,400  c.f.s. 


1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 

Table  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 


Elevation 

Capacity 

Item 

feet 
m. s . 1 . 

Area , 
acres 

Acre , 
f  eet 

Waterhsed , 
Inches  (a) 

Length , 
miles  (b ) 

Top  of  Dam 

17 

680 

6,436 

13.9 

2.8 

Spillway  Crest 

12 

590 

3,486 

7.5 

2.8 

Streambed  at  the 
toe  of  the  dam 

-16+ 

(a)  Based  on  8.68  square  miles 

(b)  To  Lake  Cohoon 
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SECTION  2 


ENGINEER I NO  DATA 

2.1  Design:  The  plans  and  specifications  were  prepared  by 
R.  Kenneth  Weeks,  Engineers,  In  1958  for  the  City  of  Portsmouth. 

These  plans  Include  plans,  sections,  borings  and  appear  to  be 
complete  and  professionally  prepared.  Design  calculations,  how¬ 
ever,  were  not  available.  A  physical  Inspection  of  this  dam  was 
performed  In  September  1978  by  J.  K.  Timmons  and  Associates.  An 
excerpt  of  this  report  Is  Included  In  Appendix  IV. 

*2.1.1  Geologic  Setting  of  the  Dam  Site:  The  dam  Is  located  in 
the  Coastal  Plain  geologic  province  and  Is  underlain  by  the  Yorktown 
Formation  of  Miocene  geologic  age.  The  Yorktown  consists  generally 
of  preconsolidated  marine  sand,  clay  and  broken  shell  material  known 
locally  as  "marl".  Surrounding  hilltops  of  the  immediate  dam  area 
are  probably  capped  with  the  Sedley  formation  of  Pliocene  geologic 
age.  The  Sedlev  is  composed  of  fine  sand  and  silty  sand  with  thin 
layers  of  silty  clay. 

*2.1.2  Available  Geotechnical  Data:  A  subsurface  investigation 
was  conducted  by  R.  Kenneth  Weeks,  Engineers  of  Norfolk,  Virginia,  in 
conlunctlon  with  the  original  construction  of  the  dam.  A  plan  and 
profile  of  the  dam,  showing  soil  test  borings  and  their  locations 
is  given  on  Plate  No.  1  In  ApnendlxTV.  A  detailed  description  of 
the  subsurface  conditions  is  given  in  Section  C.2.C.I.  of  Appendix  TV. 

*2.1.3  Previous  Inspect  Ions :  A  physical  Inspection  of  the  dam 
was  conducted  In  September  1978  by  engineering  personnel  from  .1.  K. 
Timmons  &  Associates.  A  brief  summary  of  their  findings  Is  given  on 
Page  12  of  Appendix  IV. 

*2.1.4  Dam  Foundation:  Subsurface  conditions  at  the  dam  site  con¬ 
sisted  of  soft  gray  organic  silt  and  peat,  loose  to  firm  gray  fine  sand 
and  loose  to  firm  gray  and  brown  fine  sandy  clav,  and  sand  to  elevations 
ns  low  ns  -29  m.s.l.  Underlying  these  soils  Is  a  gray  fine  slllv  sand 
with  n  trace  of  shells. 

*The  dam  is  supported  on  a  cofferdam  constructed  of  18  semicircular 
steel  sheeted  cells  with  diaphragms  30.5  feet  long  and  two  end  cells 
about  62  feet  in  length.  These  cells  penetrate  to  elevation  -  56.5 
with  the  top  of  cells  at  elevation  +8  and  provide  a  cutoff.  Hie  cells 
penetrate  a  minimum  of  29  feet  into  the  "marl".  The  concrete  cutoff 
walls  extend  into  the  abutments  a  distance  of  79  feet  on  the  right  end 
and  59  feet  in  the  left  end.  These  walls  extend  to  elevation  -  20. 

Each  cell  also  contains  60  timher  piles  with  20  ton  capacity.  Pile  tips 
were  required  to  penetrate  to  about  elevation  -56.6  or  the  same  tip 
grade  ns  the  cellular  cofferdam. 


information  provided  by  Law  Engineering  Associates  of  Virginia. 
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*In  order  to  Insure  the  stability  of  the  cellular  cofferdam  wall,  all 
soft  marsh  soils  and  the  underlying  loose  sands  of  Strata  A  and  B, 
respectively,  as  defined  In  the  Timmons  report,  were  dredged  from 
within  the  cells  and  also  to  a  distance  of  30  feet  upstream  and  down¬ 
stream.  Dredging  was  reauired  to  the  surface  of  the  "marl"  of  Stratum 
D.  This  excavated  area  was  then  backfilled  with  sand  to  elevation  -6. 

2.2  Construction:  Construction  records  were  not  available  for 
this  dam.  Construction  plans  and  drawings  of  the  dam  are  included  in 
Appendix  I  and  a  brief  description  of  the  dam  foundation  and  cutoff 
wa l 1  Is  Included  In  Appendix  TV. 

2.1  Evaluation:  The  dam  appears  to  be  properly  designed  under 
the  direction  of  a  qualified  professional  engineer.  The  face  that  the 
soft  marsh  soils  and  loose  sands  were  removed  from  within  and  around 
the  cofferdam  walls  and  backfilled  with  sand  indicates  that  the  coffer¬ 
dam  is  stable,  however,  construction  records  were  not  available  to  pro¬ 
vide  a  thorough  evaluation. 


information  provided  by  Law  Engineering  Associates  of  Virginia. 


SECTION  3 


VISUAL  INSPECTION 


1.1  Findings;: 

1.1.1  Conors  1 :  Tho  results  of  the  May  7,  1979  inspection  are 
recorded  in  Appendix  I.  At  the  time  of  the  inspection  the  pool  ele¬ 
vation  was  12.0  m.s.l.,  or  about  normal  pool  elevation.  There  was  an 
inspection  report  available,  done  bv  .T,  K.  Timmons  and  Associates  in 
1978  (See  Appendix  IV).  The  area  surrounding  the  dam  was  in  Rood  con¬ 
dition  except  as  noted  in  3.1.6  below. 

3.1.2  Dam:  There  was  no  obvious  horizontal  or  vertical  misalign¬ 
ment  In  the  dam.  There  were  no  cracks  or  erosion  around  the  function 
of  i  lie  concrete  dam  and  the  abutments.  There  were  white  Hiatus  and 
Joint  leaks  on  the  downstream  side  of  the  concrete  panels  next  to  the 
right  and  loft  abutments.  Near  the  center  of  the  spillway  there  arc 
lolnts  or  spallings  at  the  surface  causing  the  water  flow  to  lump  nn 
Inch  more  or  less.  There  was  no  observed  movement  of  abutments  or  of 
the  spillway. 


3.1.3  Appurtenant  Structures:  The  manual  control  tower  appeared 
to  be  in  good  operating  condition.  White  stains  were  noted  on  the 
downstream  side  of  the  panel  below  the  valve  operating  platform. 

1.1.4  Spillway:  The  concrete  spillway,  which  did  not  have 
water  flowing  over  the  crest  at  the  time  of  inspection,  had  white 
stains  and  minor  joint  leaks  on  the  concrete  panels  next  to  the  right 
and  left  abutments.  Near  the  middle  of  the  spillway  there  are  some 
surface  spallings. 

3.1.5  Instrumentation:  There  is  no  instrumentation  for  the  Lake 
Meade  Dam. 

3.1.6  Reservoir :  The  reservoir  area  is  heavily  forrested  and 
fairlv  flat.  Two  holes,  approximately  8  to  10  inches  in  diameter,  were 
noticed  northeast  of  the  left  abutment.  These  were  probably  the  re¬ 
sult  of  burrowing  animals. 

3.2  Evaluation:  The  visual  inspection  indicated  that  the  dam 
was  in  a  good  state  of  repair,  however,  it  is  recommended  that  the 
owner  repair  those  joints  in  the  spillway  which  are  showing  signs  of 
leakage. 


SECT TON  4 


OPERATIONAL  PROCEDURES 

4.1  Procedure:  The  normal  pool  elevation  Is  12.0  which  Is  the 
crest  of  the  spillway.  The  dam  Is  used  to  supply  water  to  the  treat¬ 
ment  plant  for  the  City  of  Portsmouth,  Virginia.  Water  can  be  manual¬ 
ly  routed  through  the  dam  bv  means  of  a  manually  operated  gate  valve 
which  controls  the  60-inch  diameter  pipe  through  the  dam.  Normal 
procedure  by  the  Portsmouth  Department  of  Public  Utilities  calls  for 
the  valve  to  be  opened  when  the  water  passing  over  the  spillway 
reaches  a  depth  of  IS  inches. 

4.2  Maintenance:  The  Cl  tv  of  Portsmouth,  Department  of  Public 
Utilities  Is  responsible  for  maintenance  of  the  dam.  Maintenance  la 
primarily  concerned  with  insuring  that  the  area  Is  cleaned  and  that 
the  gate  valve  is  operational.  A  program  to  repair  the  joints  and 
leaks  Is  now  being  considered  by  the  owner. 

4.3  Warning  System:  At  the  present  time  there  is  no  warning 
svstem  in  operation. 

4.4  Eva 1  tin 1 1 on ;  The  Lake  Meade  Dam  does  not  require  an  extensive 
operation  and  maintenance  program  and,  from  the  visual  inspection,  it 
appeared  that  the  routine  maintenance  was  being  performed  properly.  The 
owner  should,  however,  conduct  a  more  thorough  inspection  annually  to 
detect  and  correct  more  serious  problems  such  as  leaks  and  cracks.  A 
warning  system  should  also  be  established  for  the  dam. 
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SECTION  5 

HYDRAULIC /HYDROLOGIC  DATA 

5.1  Design:  Construction  plans  from  R.  Kenneth  Weeks,  dated 
April,  1958. 

5.2  Hydrologic  Records :  None  were  available. 

5.1  Flood  Experience:  No  records  were  available. 

5.4  Flood  Potential :  The  PMF  and  1/2  PMF  were  routed  through  the 
reservoir.  Hydraulic  routing  and  data  were  furnished  by  the  Corps  of 
Engineers . 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data  are 
shown  In  Table  1.1. 

Water  flows  through  a  60-lnch  diameter  pipe  which  Is  integral  to  the 
dam  at  elevation  0.0.  Water  also  flows  past  the  dam  over  the  spill¬ 
way  In  the  event  water  in  the  reservoir  rises  above  elevation  12.0. 


Rating  curves  were  generated  by  the  Corps  of  Engineers. 

5.6  Overtopping  Potential :  The  probable  rise  of  the  reservoir 
and  other  pertinent  Information  on  reservoir  performance  is  shown  in 
Table  5.1. 


Table  5.1  RESERVOIR  PERFORMANCE 


Hvdrograph 

Item 

Normal  flow 

1/2  PMF 

PMF  (c) 

Peak  Flow  c.f.s. 

Inflow 

9 

32,300 

67,100 

Out  flow 

— 

31,800 

66,500 

Maximum  elevation 

feet,  m.s.l. 

19.9 

24.0 

Spillway  (elevation  12 

.0) 

Depth  of  flow,  feet 

(a) 

5.5 

8.1 

Velocity,  f.p.s.  (b) 

13.3 

16.1 

Non-overflow  Section  (elevation  17.0) 

Depth  of  flow,  feet 

(a) 

1.9 

4.2 

Duration,  hours 

16 

24 

Velocity,  f.p.s.  (b) 

7.8 

11.6 

Tntlwator  elevation 
Feet,  m.s.l. 


0+ 


12.6+ 


18.4  + 


(a)  Critical  depth 

(b)  Velocity  at  critical  depth 

(c)  The  PMF  Is  an  estimate  of  flood  discharges  that  may  be  expected 
from  the  most  severe  combination  of  critical  meteorologic  and 
hydrologic  conditions  that  are  reasonably  possible  In  the  region. 

5.7  Reservoir  Emptying  Potent  tali  A  1ft- Inch  sluice  gate,  circular 
opening  at  elevation  6.5  and  a  48-inch  sluice  gate,  circular  opening 
at  2.0  In  the  Draw  Off  Tower  in  the  Lake  Meade  are  available  for 
dewatering  the  reservoir.  The  gates  will  permit  withdrawal  of  about 
252  c.f.s.  with  the  reservoir  level  at  the  crest  of  the  spillway  and 
essentially  dewater  the  reservoir  in  about  18  days.  A  60-Inch  diameter 
pipe  with  an  invert  elevation  of  0.0  runs  from  the  draw-off  tower  through 
the  dam  to  the  outlet  channel. 

5.8  Evaluation:  Based  on  the  size  (intermediate)  and  hazard  (high) 
classifications,  the  recommended  Spillway  Design  Flood  is  PMF.  The 
spillway  will  pass  22%  of  the  PMF  without  overtopping  the  dam.  The 
PMF  will  overtop  the  dam  for  24  hours  and  reach  a  maximum  of  4.2  feet 
over  the  top  of  the  dam,  with  an  average  critical  velocity  of  11.6 
feet  per  second. 

Conclusions  pertain  to  present  day  conditions.  The  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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SECTION  6 


STRUCTURAL  STARTLTTY 

6.1  Stability  Analyses:  A  stability  analysis  was  prepared  by 
Mr.  Weeks  for  the  design.  The  inspection  and  review  of  plans  by  J. 

K.  Timmons  and  Associates  in  1978  found  no  need  for  a  stability  analy¬ 
sis.  However,  the  original  design  calculations  are  not  available  for 
oonf I rma  t Ion. 

The  cone rele  dam  is  supported  on  wooden  piles  nnd  by  IB 
steel  sheeted  cells  extending  from  elevation  +8  to  -56.6.  The  piles 
are  driven  to  a  capacity  of  20  tons  to  about  elevation  -56.6.  The 
piles  resist  the  overturning  moment  and  the  passive  earth  pressure 
Inside,  and  outside  tin*  steel  sheeted  cells  resist  the  horizontal  forces. 

The  pile  analysis  indicated  the  loads  applied  are  a  maximum  of  34 
kins  compared  to  40  kips  capacity  of  each  pile.  The  passive  earth 
pressure  capacity  resisting  the  applied  horizontal  loads  is  not  known 
with  the  numerical  exactness,  however,  the  resistance  is  adequate 
according  to  the  designer,  Mr.  R.  Kenneth  Weeks. 

6.2  Evaluation;  The  dam  appears  to  be  stable,  according  to 
all  information  available.  However,  the  back  fill  material  adjacent 

to  the  sheet  piling  should  be  analyzed  to  get  the  actual  possible  pres¬ 
sure. 
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SECTION  7 


ASSESSMENT  AND  REMEDIAL  MEASURES/RECOMMENDATIONS 

7.1  Diim  AHHOHHimMtC :  The  design  plans  and  the  Fhase  I  Report  per¬ 
formed  by  J.  K.  Timmons  and  Associates  were  available  for  review.  De- 
sign  calculations  and  construction  records  were  not  available,  however. 

The  dam  is  stable  against  overturning  due  to  the  piles  and  the  passive 
resistance  of  tho  earth  pressure  on  the  cellular  steel  cofferdams  resist¬ 
ing  the  horizontal  thrust. 

Bast'd  on  the  size  (intermediate)  and  hazard  (high)  classification,  the 
recommended  Spillway  Design  Flood  is  the  PMF.  the  spillway  will  pass 
T!X  of  the  l’ME  without  overtopping  the  dam.  The  EMF  will  overtop  the 
dam  for  24  hours  and  reach  a  maximum  of  4.2  feet  over  the  top  of  the 
dam,  with  an  average  critical  velocity  of  11.6  feet  per  second.  In 
accordance  with  guidelines  provided  by  the  Corps  of  Engineers,  the 
spillway  is  rated  as  inadequate  because  it  will  not  pass  the  SDF  with¬ 
out  overtopping  the  dam. 

Other  deficiencies  noted  in  the  visual  inspection  were: 

a.  White  stains  were  observed  along  the  length  of  the  concrete 
spillway  indicating  areas  where  seepage  may  have  occurred. 

b.  Seepage  was  noted  in  the  concrete  joints  on  the  spillway, 
adlacent  to  both  abutments. 

c.  Two  holes  were  observed  on  the  banks  of  the  reservoir  near 
the  left  abutment.  These  were  probably  the  result  of  burrow¬ 
ing  animals. 

With  the  exception  of  the  above  deficiencies,  the  dam  appeared  to  be 
in  good  condition  and  well  maintained. 

7.2  Recommended  Remedial  Measures:  It  is  recommended  within  12 
months  that  the  following  items  be  addressed  in  the  regular  maintenance 
program: 


a.  The  leaks  in  the  concrete  joints  on  the  spillway  should  be 
repaired  and  the  white  stains  should  be  observed  for  signs  of 
leakage. 

b.  The  holes  in  the  banks  of  the  reservoir  should  be  filled  in 
and  packed  to  prevent  piping  or  seepage. 

The  owner  should  also  establish  a  warning  system  to  alert  residents 
downstream  in  case  of  emergency. 
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GEOTECHNICAL  ENGINEERING 


1 .  Introduction 

Our  scope  of  services  for  the  Lake  Meade  Dam  included 
site  inspection,  review  of  existing  design  data  and 
engineering  analysis.  The  Geotechnical  Engineering 
analysis  included  evaluation  of  site  inspection  and 
related  design  data  to  develop  a  Phase  I  Inspection 
Report  as  outlined  in  the  U.  S.  Army  Corps  of  Engineers 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams" 
with  respect  to  geotechnical  engineering. 

2 .  Phase  I  Study 

a .  Dam  Geometry  and  Site  Conditions 

The  Meade  Dam  was  constructed  in  1959  across  the 
Nansemond  River  in  Suffolk,  Virginia.  This  concrete 
dam  is  supported  on  timber  piles  and  has  a  cofferdam 
cutoff  below.  The  dam  is  677.5  ft  in  length  with  top 
of  dam  at  El  17  and  a  center  spillway  530  ft  long 
with  crest  at  El  12.  The  maximum  height  from  the  bed 
of  the  Nansemond  River  to  the  top  of  the  dam  is  about 
32  ft.  The  maximum  water  depth  at  normal  pool  is 
about  27  ft.  All  elevations  refer  to  Portsmouth 
Water  Department  Datum  (El  0.00  P.W.D.  ■  USC  &  GS 
MSI.  Datum  El  +1.93). 

b .  Regional  Geology 

The  dam  is  located  in  the  Coastal  Plain  geologic  pro¬ 
vince  and  is  underlain  by  the  Yorktown  Formation  of 
Miocene  geologic  age.  The  Yorktown  consists  generally 
of  preconsolidated  marine  sand,  clay  and  broken  shell 
material  known  locally  as  "marl".  Surrounding  hill¬ 
tops  in  the  immediate  dam  area  are  probably  capped 
with  the  Sedley  formation  of  Pliocene  geologic  age. 

The  Sedley  is  composed  of  fine  sand  and  silty  sand 
with  thin  layers  of  silty  clay. 

The  dain  is  located  in  an  area  where  the  probability 
of  seismic  activity  is  low  and  is  expected  to  cause 
only  minor  damage.  Specifically  the  dam  is  located 
in  a  Zone  1  Seismic  area  as  defined  by  the  U.  S. 

Army  Corps  of  Engineers. 


c .  Review  of  Available  Design  Data 

The  construction  drawings  designated  Contract  "A", 
prepared  by  R.  Kenneth  Weeks,  engineers,  Norfolk, 
Virginia  and  dated  April  1,  1958,  were  reviewed 
in  this  study.  Specifically  Drawings  1  through  7 
were  included  in  our  evaluation  and  Drawings 
2,  3,  4,  and  5  are  included  in  Appendix  D. 

(1) .  Subsurface  Conditions 

eleven  test  borings  were  drilled  for  design  of  the 
dam  as  shown  on  Drawing  2  •  The  generalized  strati¬ 

graphy  may  be  described  as  follows: 


Stratum  A:  From  the*  original 
marsh  to  Bl-7  to  El-17 

Stratum  B:  From  the  ground 
surface  and  below  Stratum 
A  to  El  -5  and  -29 

Stratum  C:  From  the  ground 
surface  to  El+6  to  -13  in 
the  north  and  south  abut¬ 
ments,  respectively 


Stratum  D:  Below  Strata  B 
and  C  to  the  maximum  depth 
of  penetration,  El-51 


Gray  organic  silt  and 
peat;  soft  (N=l  to  5) 

Gray  fine  sand  with 
vegetation;  loose  to 
firm  (N  =  2  to  7) 

Gray  and  brown,  fine 
sandy  clay  and  fine  to 
medium  sand;  stiff  con¬ 
sistency  and  loose 
(N  =  2  to  25) 

Gray  fine  silty  sand 
with  trace  of  shells; 
loose  to  firm 
(N  =  6  to  19) 


Strata  A  and  B  are  recent  Nanseraond  River  deposits. 

The  soils  of  Stratum  C  located  above  each  abutment 
are  probably  part  of  the  Sedley  Formation  of  Pleisto¬ 
cene  geologic  age.  These  soils  and  the  recent  river 
soils  are  underlain  by  Miocene  Age  soils  of  the  York- 
town  Formation  designated  Stratum  D. 

( 2) .  Foundation  and  Cutoff  Wall 

The  dam  is  supported  on  a  cofferdam  constructed  of  18 
semicircular  steel  sheeted  cells  with  diaphragms 
each  30.5  ft  long  and  two  end  cells  about  62  ft  in 
length.  These  cells  penetrate  to  El-56.5  with  top 
of  cells  at  El+8  and  provide  a  cutoff.  The  cells  penetrate 
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a  minimum  of  29  ft  into  the  "marl"  of  Stratum  D. 

Beyond  the  end  of  the  cofferdam,  concrete  cutoff 
walls  extend  into  the  abutments  a  distance  of  79 
ft  on  the  south  end  and  59  ft  in  the  north  end. 

These  walls  extend  to  El-20.  Each  cell  also  con¬ 
tains  60  timber  piles  with  20  ton  capacity.  Pile 
tips  were  required  to  penetrate  to  about  El- 56. 5 
or  the  same  tip  grade  as  the  cellular  cofferdam. 

Jn  order  to  insure  the  stability  of  the  cellular 
cofferdam  wall,  all  soft  marsh  soils  and  the  under¬ 
lying  loose  sands  of  A  and  B  respectively 

were  dredged  from  within  the  cells  and  also  to  a 
distance  of  30  ft  upstream  and  downstream.  Dredging 
was  required  to  the  surface  of  the  "marl"  of 
Stratum  D.  This  excavated  area  was  then  backfilled 
with  sand  to  El-6. 

This  foundation  is  certainly  compatible  with 
the  geologic  conditions  at  the  site.  Based  on 
our  review  of  the  design,  wo  believe  the  dam 
foundation  is  adequate  for  the  loading  condition. 

No  stability  analyses  of  the  dam  foundation  soil 
complex  were  considered  necessary. 

d .  Field  Inspection 

The  Meade  Dam  was  inspected  by  our  personnel  in 
August  1978  to  observe  the  condition  of  the  dam 
alignment  and  abutments. 

(1)  .  Foundation 

The  spillway  was  visually  observed  for  horizontal 
and  vertical  alignment.  Any  indication  of  misalign¬ 
ment  would  indicate  possible  foundation  problems. 

The  alignment  appeared  to  be  excellent  and  the 
foundation  is  thus  apparently  functioning  properly. 

(2)  .  Abutment  Stability  and  Seepage 

No  instability  or  seepage  was  observed  in  either  the 
nor tli  or  south  abutments.  Riprap  was  noted  to  be 
inplace  and  functioning  as  designed  on  both  abutments. 
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3.  Conclusions  and  Uecommendations 


Based  on  the  geotechnical  engineering  data  contained 
in  this  report,  the  following  summary  of  conclusions 
and  recommendations  i3  presented. 

a.  The  Meade  Dam  contract  drawings  were  reviewed 
with  regard  to  the  site  foundation  conditions. 
Noticable  settlement  was  not  observed  along  the  spill¬ 
way  indicating  this  foundation  is  functioning  as 
planned . 


b.  The  dam  was  inspected  using  the  U.  S.  Army 
Corps  of  Engineers  guidelines  for  abutment  and 
seepage  problems.  No  seeps  were  noted  along  abut¬ 
ments  as  described  here.  Both  abutments  appear  stable 
and  dam  is  functioning  as  planned  with  respect  to 
geotechnical  engineering  considerations. 
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Ill 


LAKE  MEADE  DAM  SAFETY  INSPECTION 


A.  CIVIL  -  HYDROLOGY 

1  .  IH-iior  i  pt  iui»  of  Dam 

Tin*  Dam  is  a  concrete  structure  constructed  in 
1950.  The  structure  Is  approximately  677.5  ft. 
The  top  elevation  of  spillway  is  12.00.  The 
location  is  on  the  Nansemond  River  and  the  base 
is  subject  to  tidal  action. 

The  picture  below  shows  view  from  walkway  atop 
spillway  looking  north. 


CONCRETE  SPILLWAY  LAKE  MEADE 


long . 
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This  dam  is  a  part  of  the  Portsmouth  water 
supply  system.  The  elevation  of  water  is  controlled 
by  the  dam  located  on  Lake  Cohoon.  This  water  level 
is  maintained  so  that  a  raw  water  pump  located  at 
its  upper  end  (Lake  Kilby  Dam)  can  supply  the  water 
treatment  plant  located  there.  The  total  storage 
capacity  of  the  Lake  is  2,100  M.G. 

Dams  are  classified  by  The  Corps  of  Engineers  in 
accordance  to  size  and  hazard  potential.  The 
classification  will  be  used  to  determine  the  re¬ 
commended  design  flood  that  the  spillway  must  pass. 

Lake  Meade  size  classification  is  intermediate  since 
the  storage  capacity  is  greater  than  1000  acre-feet 
and  less  than  50,000  acre-foot.  The  hazard  potential 
classification  is  high  since  there  would  be  an 
excessive  loss  to  the  community,  industry  and  agri¬ 
culture  due  to  the  possible  loss  of  the  water  supply. 

The  downstream  side  of  spillway  has  a  large  broad 
area  which  indicates  no  hazard  to  flooding  of  housing 
or  danger  to  life  for  some  distance  downstream. 

Dy  The  Corps  of  Engineers'  criterion,  a  high  hazard, 
intermediate-size  dam  must  be  able  to  pass  the  probable 
maximum  flood  (PMF)  through  the  spillway. 

A  probable  maximum  flood  by  Corps  of  Engineers' 
standards  is  a  flood  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic 
and  hydrologic  conditions  that  are  reasonably  possible 
in  the  region.  (See  Storm  Intensity  Comparison  Table 
following  Physical  Inspection  Section.) 

The  State  of  Virginia  adopted  Regulation  No.  9  for 
impounding  structures  in  March  1978  which  was  filed 
in  May  1978  and  became  effective  July  1,  1978. 

This  regulation  states  that  within  one  year  from 
effective  date,  every  owner  of  an  existing  impounding 
structure,  shall  provide  data  and  information  to 
the  State  Water  Control  Board  sufficient  to  enable  the 
Board  to  determine  whether  to  issue  an  Operations  and 
Maintenance  permit  for  existing  impounding  structure, 
or  to  direct  such  work  as  may  be  necessary  to  mitigate 
extant  hazard  to  life  and  property  attributable  to 
the  existing  structure.  The  procedures  for  this  can  be 
found  in  the  copy  titled,  "Impounding  Structure 
Regulations" ,  Chapter  12,  Page  RB-6-11 .  (See  Appendix) . 
The  sections  which  have  been  underlined  in  this 
Regulation  should  be  given  attention  since  they  pertain 
to  requirements,  findings,  actions  by  the  Board,  right 
to  hearing  on  suggestions,  and  enforcement. 

As  stated  in  the  Regulation,  if  a  formal  complaint  is 
filed,  due  to  unsafe  conditions  or  operating  conditions 
and  is  found  to  be  true  by  the  Board,  the  owner  shall 
be  required  to  place  the  facility  in  a  safe  condition 
as  suggested  or  the  Board  shall  cause  such  action  to 
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be  taken  as  breaching  or  removal  of  any  impounding 
structure  found  beyond  repair.  As  the  guidelines 
indicate  in  this  regulation,  the  following  findings 
were  acquired  for  this  impounding  structure  titled. 

Lake  Meade  Dam. 

2.  Physical  Inspection 

( a )  PrococUi  re 

During  the  month  of  September,  1978,  this  site  was 
inspected  by  engineering  personnel  from  J.  I<.  Timmons 
&  Associates.  At  the  time  of  inspection  and  photo¬ 
graphing,  the  water  was  below  spillway  Crestline. 

This  allowed,  with  the  use  of  a  boat,  a  visual  inspection 
of  the  downstream  side  of  spillway.  The  cut-off 
walls  were  also  observed  on  either  end  of  the  spillway. 
The  joints  which  were  reachable  from  boat  level  were 
inspected  and  photographed.  With  the  use  of  plans  and 
by  counting  the  expansion  joints,  the  cracks  and 
leaks  were  located.  This  spillway  showed  little 
weathering  affect  and  with  the  use  of  the  Appendix, 
the  Cracks  Location  Map  shows  problem  areas. 

In  general,  the  walkway  atop  spillway  to  gate  was 
inspected,  downstream  spillway,  and  end  walls  were 
viewed,  along  with  upstream  bedding  and  banks. 

( c)  Findings 


1.  Spillway 

The  general  condition  was  found  to  be  excellent. 

The  downstream  surface  showed  very  little  weathering 
affect.  Some  areas  showed  loss  of  aggregate  but 
this  was  only  minor.  (See  Photo  #48)  The  only 
problems  observed  were  those  of  bad  joint  compound 
allowing  seepage.  (Photos  47,  48,  51  and  52) 

Some  cracks  were  observed  but  did  not  pose  any 
real  problem  areas.  (Photos  50  and  53)  It  was 
also  noted  that  the  lights  had  been  removed,  but 
wiring  and  power  source  are  still  available. 

(Photos  49  and  50)  The  top  of  gate  fence  is  also 
in  need  of  new  wire.  The  surface  of  concrete  was 
found  to  be  in  excellent  condition  (by  soundings  to 
end  wall  and  spillway  surface) .  The  gates  located 
at  the  end  of  walkway  seemed  to  be  greased  and  in 
good  working  condition.  Little  trash  was  seen  at 
the  bottom  of  tower  and  if  these  gates  were  open,  they 
would  clean  themselves.  Steel  handrail  was  found 
to  need  a  coat  of  paint.  (Photo  49) . 


Appendix  should  be  consulted  for  location  of  bad 
joints  and  cracks.  The  followinq  code  is  used  to 
describe  the  cracks. 


P .  II.  -  Pothole  -  Requires  Repair 
H.C.  -  Dry  Crack  -  Requires  Sealing 

W.C.  -  We i  Crack  -  Requires  Cutting  Out  and  Sealing 
b.J.  -  Lealcy  Joint  -  Requires  Sealing 

B.J.  -  Bud  Joint  Compound  -  Requires  New  Joint  Compound 
H  -  Hole  Over  2"  Deep  -  Requires  new  concrete  and  Tie 

to  Old  Surface 

B.C.  S.  -  Bad  or  Flaking  Concrete  Surface  -  Requires 

that  surface  should  be  Scaled  and  Plastered. 

The  Geotechnical  Section  should  be  consulted  for  a 
detailed  opinion  of  foundation  system  of  this 
structure . 
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